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COMPLETE SPECIFICATION 

Improvements in or relating to a Method for Simultaneously Pro- 
cessing a Plurality of Yarns 



We, Industrial Rayon Corporation, a 
corporation organised under the laws of the 
State of Delaware, United States of America, 
of 660, Union Commerce Building, Cleveland, 
5 State of Ohio, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the following 

10 statement: — 

This invention relates to a method for pro- 
cessing yarns and particularly to a method for 
simultaneously processing a plurality of yarns. 
More specifically, the invention relates to a 

15 method for handling a plurality of at least two 
yarns, initially separately formed, but thereafter 
conducted as a unitary bundle or strand, over 
a yarn-storing, yarn-advancing device or a 
plurality of such devices in the form of a helix 

20 subjected to one or more treatments, then 
separated and collected as individual yarns. 

Generally, in the manufacture of viscose 
rayon by the continuous process, it is the 
custom to form and then after-treat a single 

25 yarn composed of a plurality of filaments. 
During processing, such a yarn is advanced over 
a consecutive plurality of yarn-storing and 
advancing reels in the form of a helix. While 
in the form of a helix, various after-treatments 

30 are applied to the yarn to finally yield a product 
having desired characteristics. Thus, yarn is 
spun, after-treated, and collected as a single 
yarn. It would, of course, be advantageous and 
economical to spin or handle a plurality of 

35 separate yarns as a single strand over the same 
yarn-storing, yarn-advancing reels. 

A further advantage in processing a plurality 
of yarns in the form of a unitary bundle or 
strand over a reel is the ability of such a strand 

40 to clear the reel of broken filaments, i.e. stray 
or fugitive filaments, and thus to reduce yarn 
breakage. Where under normal circumstances 
a single yarn would be processed and filaments 
become broken during its helical travel over a 

45 reel the broken filaments would quickly build 
[Price 3s. 0d.] 
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up to form a wrap which would eventually 
break the yarn. Where a plurality of yarns are 
advanced over a reel then each assists in carrying 
away or stripping off stray or broken filaments 
before causing complete breaks. 

Various methods have been suggested for the 
handling of a plurality of yarns over the same 
helix forming and advancing reels. Generally 
all of these proposals teach that the separate 
yarns are maintained apart and out of contact 
with each other and that no over-lapping of 
turns should occur while being advanced over 
a reel. These proposals show the utilization of 
additional and specific yarn guiding and 
handling devices usually before and after a 
reel, and provide that the reel itself should be 
of a critical construction so as to prevent an 
overlap of the separate yarns being advanced. 
Bundling of yarns by these proposals is avoided 
because of over-winding or under-winding of 65 
the thread turns and resultant breakage. 

In accordance with this invention there is 
provided a method for simultaneously pro- 
cessing a plurality of yarns, characterized by the 
fact that it comprises simultaneously drawing 
a plurality of separate yarn ends, bringing said 
yarn ends together to form a bundle after 
treating one or more of the ends in such a 
mann er as to facilitate ultimate separation of 
the ends, advancing said bundle through a 
helical path, meanwhile subjecting the yarn to 
the desired processing, then separating said 
bundle into the original constituent yarns, 
and collecting said separated yarns. 

The treatment applied to the one or more of 
the yarn ends before the yarn bundle is formed 
is one which imparts a distinguishing physical 
characteristic so as to facilitate ultimate 
separation of the yarns. In the preferred form 
of the invention, this treatment comprises 
imparting a separate twist to each of the yarn 
ends before bringing them together as a bundle. 
In another form of the invention the surface 
characteristics of one or more of the yarns is 
altered before forming of the bundle. 
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The advantages of this invention will become 
apparent from the following detailed descrip- 
tion and the accompanying drawings where : 

Figure 1 represents a continuous viscose 
5 rayon spinning apparatus adapted to handle a 
plurality of yarns in one form of the method 
of the invention; 

Figure 2 shows the adaptability of the 
apparatus of Figure 1 for handling a plurality 
10 of formed yarns for processing; 

Figure 3 shows apparatus generally similar 
to that of Figure 1 but modified for use in 
another form of the invention; 

Figure 4 is a section online.4 — 4 of Figure 3; 
15 Figure 5 shows an apparatus for separating 
the yarn bundle; and 

Figure 6 shows a modification of the ap- 
paratus of Figure 5. 

Referring to Figure 1 of the drawing there is 
20 shown in abbreviated form an apparatus for 
the continuous spinning of viscose rayon. A 
plurality of rotating spinnerets, 10, 11, 12 are 
positioned in an acid coagulating bath con- 
tained in trough 13, and from each there is 
25 extruded a viscose solution which is re- 
generated by the bath to form yarns 15, 16, 17. 
The spinnerets *.re positioned in rotating 
mass tubes 18, 19, 20, being driven through 
gears 21, 22, 23, respectively, by the common 
30 drive shaft 24. The formed yarns 15, 16, 17 
are twisted at the time of extrusion at a slow 
rate, a turn may be imparted at about every 
200 to 6C0 inches of travel. The three separate 
twisted yarns are then passed nbout a rotating 
35 roll 25 supported in the trough 13 rotating at a 
rate correlated to the rate of extrusion of the 
viscose solution and to the rate of take-up of 
the yarns by the reel 26 positioned above the 
trough 13. 

40 The three twisted yarns 15, 16, 17 are led 
from the bath to the take-up reel 26, each being 
laid therecn at about the same point on the 
reel surface to form, a single -enlarged yarn or 
strand for further advance in the form of a 

45 helix. From reel 26 the strand 28 is then led 
to and advanced over subsequent reels 29 . . .„ 
30 for further processing, and thereafter it is 
divided into the individual yarns 15, 16, 17. 
Upon leaving the drier reel 30 the strand 28 is 

50 passed through guide 32 then separated into 
individual original yarns each passing through 
the related guides 33, 34 and 35 to individual 
take-ups 37, 38, 39 where each is wound into a 
package. 

55 The strand 28, formed of the three yarns 15, 
16, 17, while on the reels 26, 29, - . . 30 and 
while in the form of a helix, can .be subjected 
to a desired liquid treatment or treatments that 
or din a r ily are applied to viscose rayon yarns 

60 such as wash treatments, desulfurizing and 
bleaching. The treatments are ^generally 
applied through tubes 40, 4L> 42, the liquids 
spreading over and blanketing the strand helix, 
each yarn being equally subjected to the treat- 

65 ment so that upon subsequent separation each 



will have uniform and similar final charac- 
teristics. After liquid processing the final 
treatment on the strand is that of drying. As 
shown, drying of the strand 28 is performed on 
the last reel 30 through which steam is cir- 70 
culated. The strand 28 is then led through 
guide 32 beyond which it is divided into the 
individual yarns 15, 16, 17, each yarn being 
advanced to its respective collecting device 
37, 38, 39, after first passing through its 75 
respective guide 33, 34, 35. 

The Teason for imparting a twist into the 
yarns 15, 16, 17 is to enable their separation 
after the strand 28 leaves the drier reel 30. 
One method successfully utilized to separate 80 
out the yarns is - to thrust a sharp pointed 
instrument, snch as a pin, into the travelling 
strand 28 to "thus effect a backing up of the twist, 
or forming a node, at that point in the particular 
strand portion or in the particular yarn of said 85 
strand where it is pierced. This backed-up 
twist substantially immediately contains the 
twist and thus groups the filaments of the 
particular yarn as if tying them together "by 
means of a knot. Another method, which will 90 
be described in more detail in connection with 
the subsequent discussion of the separating 
apparatus shown in Figures 4 and 5, is one 
where the composite strand is flattened while 
running over an arcuate or convex surface 95 
under a slight tension, the spread filaments are 
gathered or sorted by the twist into the com- 
ponent yarns and an interjection of a pointed 
or serrated instrument readily divides out the 
specific yarn. The individualized yarn is then 100 
temporarily passed to an air aspirator tube 
collecting device (not shown), leaving the 
operator free to effect the further division of 
the remaining two yarns. Once a separation of 
the three yarns is effected they are then passed 105 
•on to their winding or collecting devices. 

It has been found that there exists a relation- 
ship between the running speed of the strand 
bundle and the number of turns of twist for 
-separation purposes. In general, lower twists 110 
per unit length are employed *at the higher 
strand speeds. Thus, for example, at strand 
speeds of about 60 to 100 meters per minute, 
-speeds usually employed in continuous spin- 
ning and processing methods, it is advantageous 115 
to employ one twist in lengths ranging from 
about 200 inches to 600 inches. For speeds 
lower than 60 meters per minute or for about 
20 to 50 meters one may employ a twist for a 
shorter running strand length, e.g. ranging 120 
from about 60 to 180 inches. Also, a low twist 
advantageously permits the laying of the yams, 
while in the strand, in a generally parallel 
manner for more effective processing. Further- 
more, a twist in the yarn also will tend to 125 
restrict broken filaments to the original yarn 
body as the strand passes over the reel. The 
remaining yarns in the strand also assist in 
helping to keep the reel clean of possible 
fugitive wraps." 130 
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In Figure 2 of the drawing there is shown a 
aaaodificatioa of the source of saappfy of yarns 
which are formed iifto a 'strand for subsequent 
processing over a plmahty of reels. At least three 
5 supply packages 41, 42, 43 of flat wound yarn 
are positioned in a creel 44 (generally shown). 
The flat wound yarn is withdrawn over-end 
through guides 46, 47, 48 positioned ahead of 
them then through gathering guide 49 where 
10 the yarns are combined into a stxand 50 which 
is led through another guide 51 onto a reel 52, 
and thence onfco -subsequent reels 53 . . . 
While on reels 52, 53 . , . the stxand 50 can 
be subjected to various desired r^ocessing 

25 treatments then laser separated into individual 
yarns in the manner hereinbefore described, 
and wound on separate bobbins by separate 
collecting means. Where yarn is withdrawn 
from packages and the twist is more frequent 

2© the rate of strand travel is slower, lower 
drawing speeds are necessary f©r purposes of 
later separation. 

Referring to Figure 3 of the drawing there 
is shown an example of apparatus used in the 

25 form of the invention where uMraate separation 
of the yarns in the yarn bundle is facilitated 
by altering the surface characteristics of one 
or more of the yarns. 

Referring to Figure 3 there are positioned in 

30 a trough 60 containing an acid coagulating bath 
•spinnerets 61 and 62 extruding a viscose solu- 
tion to form yarns 63 and 64. The spinnerets 
■are shown relatively widely spaced apart for 
illustration only, aad if used as shown a gather- 

35 Mag guide would have to be provided. To yarn 
63 there is applied a solution of zinc sulfate 
through the applicator 68. Any excess is 
picked-<up by the angudarly positioned trough 
69 to be dropped into a further separate trough 

40 70 for subsequent reaction. The treated yarn 
63 and the untreated yarn 64 axe then com- 
bined as shown and led as a single strand of 
generally parallel filaments over the take-up 
yam storing and yarn advancing feel 66. The 

45 strand formed of the combined yarns 63, 64 is 
then led to subsequent yam advancing devices 
7X — 74, on which may be performed such other 
applications or treatments that will provide for 
the kind of yam desired in the fbaal analysis, 

50 Hie fetal treatment given the strand 63, 64 
is generally that of drying. The yarn advancing 
and yam storing reel 74 is heated by cir- 
culating steam through its interior as for 
instasce through the steam nilet pipe 75 and 

55 exhausted through the aasmlar steam outlet 
76. After being dried the strand 63, 64 is led 
thraogh a central guide 78, see also Fig, 4, and 
from there the strand is separated into its com- 
ponent yarns 63 and 64 which axe then led 

40 through guides 1% 82 to separate cx&ectmg 
devices 80 and 84. 

The application of the zinc ssdfafie sotaioa 
to yam 63 prior to its take-up by reel 65 con- 
traues only for such periods so as to permit the 

65 lacing or threafeg-wp of the reels and effecting 



a separation of the strands 63, 64 at the guide 
78. Once the machine is laced-up the applica- 
tion of the zinc sulfate solution is discontinued 
and the yams 63, 64, having been extruded 
separately and coagulated separately continue 70 
to maintain their individual characteristics 
during normal spinning. 

Zinc sulfate has been mentioned as a yam 
riiaracteristic changing solution affecting a 
yam as, for instance, a diameter change. A 75 
solution of stttfuric acid will also similarly 
affect the diameter of a yam. Zinc sulfate is 
preferred since an occasional spilling of it 
into the bath will do no harm, or of the sulfuric 
acid solution, other compounds can also be SO 
utilized to alter the physical characteristic of 
a yam but such other compounds will affect 
the coagulating bath if spilled into it. Such 
other compounds can be utilized with addi- 
tional equipment guarding against adulteration t85 
of the coagulating bath. 

Example 

In practice, yarns 63, 64 formed of a viscose 
solution and having a final determined denier 
of 75 each are wrapped around the take-up 90 
reel 65 without regard to separation. The 
bundle or strand of generally parallel yarns 63, 
64 is advanced over the reel as a heirs. Once 
the yarns have been secured to the reel a solu- 
tion of concentrated zinc sulfate is applied to 95 
a yam 63 prior to its take-up by the reel 65. 
A surface change in the yarn 63 is brought 
about by this application due to the dehydrating 
power or other action of the solution. The two 
unseparated although different yarns continue 100 
then- advance over the subsequent reels 71, 

74, and through the guide 78 where they 

can be separated by means of a sharp instru- 
ment such as a pin since there is an apparent 
difference between the treated yam 63 and the 105 
untreated yam 64. An aspirating air tube (not 
shown) is temporarily used to continue the 
advance or take-up of the combined yams 
until the operator divides them out. The 
division is readily effected because of yam 110 
differentiation. Each yam upon die division is 
collected temporarily by air aspirating tubes 
to waste and the appHcation of the zinc sulfate 
solution is stopped. The separated yarns 63, 
64 are then led through their twisting guides 115 
79, 82 respectively and to be collected by the 
cap-twister devices 80, 84. Once the lacing-up 
of the spanning apparatus is made the yarns as 
identical yarns but as individual yams are spun 
and aftertreated as a single enlarged yam until 120 
after the drying treatment after which they are 
separated. For the short interval of time 
required by the lacing-up period the yarns are 
being subjected to the usual aftertreatraents to 
which viscose yams are subjected. As has been 125 
herein stated a solution of sulfuric acid can be 
substituted for zinc sulfate, if so desired. 

In Figures 5 and 6 of the drawings there are 
shown two embedments of apparatus which 
can. be used to separate the bundle into its 130 
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original constituent yarns where, as in the 
case of Figures 1 and 2, the treatment to 
facilitate such separation involves a separate 
twisting of the yarns. 
5 The yarn separating device of Figure 5 is 
formed of a generally 15-shaped support 90 
having a recessed base 91. The base 91 has an 
initial surface 92 that is smooth and rounded 
in the transverse direction. The surface then 

10 becomes gently serrated or undulated as at 93. 
There is positioned in the extensions or sides 
94, 95 of the 0 support 90 a threaded bolt 96. 
The helical screw surface of the bolt 96 
provides further well defined serrations which 

15 are utilized for final yarn separation. 

The device of Figure 5 is brought into 
frictional contact with the yarn bundle or 
strand after the strand leaves the last processing 
reel; the surface 92 of the guide being first to 

20 frictionaliy contact the strand, then the un- 
dulations 93, and finally the serrations of the 
screw 96. When the strand is initially laid on 
the smooth surface 91 it is flattened out and 
the filaments in the respective yarns sub- 

25 stantially immediately tend to regroup. The 
slight pressure on the strand thus effects an 
. initial rough separation of the yarns because 
of a backing up of the twist in each of the yarns 
comprising the strand, the twist entwining 

30 and grouping the filaments of each yarn. The 
flattened yarns and the separated filaments are 
then separated to a greater extent by the 
undulations 93 beyond the smooth, initial con- 
tacting surface 92. The undulations tend to 

35 more definitely beck up the twist by protruding 
into the spread yarns to divide out the con- 
stitutent filaments to the respective yarns. 
Once the separation is substantially effected 
by the undulations 93 the yarns are then passed 
* 40 over the screw 96 wherein they tend to find a 
recess and become bundled therein. Should a 
filament or several filaments from adjacent 
yarns become temporarily associated with 
another yarn then the twist in the yarn to which 

45 the filament rightfully belongs will draw it 
back into the yarn as it is backed up by the 
protrusion of the raised portion of the serrated 
surface into the spread yarns. In effect, the 
backed-up twist is like a knot about the 
.50 filaments. 

A modification of a strand separating device 
is shown in Fig. 6. The initial contacting sur- 
face 101 contained in the base of the U-shaped 
member 100 is rounded in the transverse 

55 direction and arcuate in the longitudinal 
direction. The arcuate surface 101 when in 
physical contact with the strand will cause the 
separation of the filaments spreading them and 
simultaneously backing up the twist in the 
60 running yarns by the frictional contact. The 
backing of the twist in the yarns effects a 
preliminary but substantial separation of the 
yarns by grouping. Immediately thereafter 
the preliminary grouped yarns are placed into 
65 contact with a comb 102 each moving yarn 



finding a recess therein. Should stray fila- 
ments occur then a tooth will effect a backing 
up of the twist in the particular yarn which will 
group its respective filaments. The comb 102 
advantageously may be provided with "a light 70 
coil spring 103 at one end to resist the backed 
up twist with only enough tension to maintain 
the comb in its upright position but to yield 
when a backed up twist passes over one of its 
teeth. The comb 102 also may be provided 75 
with a lever 104, if desired, to overcome the 
operation of the coil spring 103. 

The devices of Figure 5 and Figure 6, 
because of their practicability, advantageously 
enable the processing of a plurality of fine 80 
denier yarns over the same reel or reels. The 
disadvantages heretofore encountered in pro- 
cessing a plurality of yarns over the same 
thread advancing devices where the yarns have 
to be kept apart in their travel over the reels 85 
are overcome through the use of the separating 
apparatus shown in Figures 5 and 6. 

The process of the present invention may be 
employed for the treatment of continuous- 
filament yarns of all types — natural fibers, e.g. 90 
silk; artificial fibers, e.g. viscose rayon, cellulose 
acetate or other regenerated cellulose fibers; 
and also synthetic fibers, e.g. those made from 
linear polyesters, polyamides or. polyacrylics 
such as vinyl polymers or copolymers including 95 
those made from acrylonitrile. The new pro- 
cess is particularly suited to continuous- ""~ 
spinning methods where the extrusion and sub- 
sequent fiber processing is performed in a con- 
tinuous sequence of operations such as in 100 
certain viscose rayon and cuprammonium 
methods. The process, however, is also ad- 
vantageously suited to those methods where 
the spinning continuity is interrupted after 
the extrusion and coagulation step. Such 105 
spinning methods are usually employed in the 
melt and dry-spinning : fields because the 
extrusion speed is far in excess of the speed at 
which the coagulated or solidified fiber could 
be processed on thread-advancing devices. It 110 
is with these methods that the method of 
Figure 2 could be employed with advantage. 
Thus, for example, a melt-spun polyester or 
polyamide fiber is first collected as a flat yarn 
on a package at the rate of about 1000 meters 115 
per minute. A plurality of yarns from such 
packages, thereafter, can be subjected to one or 
more treatments on a series of thread-advancing 
devices travelling at 30 to possibly 150 meters 
per minute in accordance with the method of 120 
Figure 2. Among the yarn treatments that may 
be applied in accordance with this invention are 
applying regenerating or purifying liquids, 
washing with water to remove impurities; 
stretching, bleaching, dyeing, applying finishing 125 
or sizing materials, and drying. In the pro- 
cessing and after-treatment of viscose rayon 
which has been extruded into an acid co- 
agulating bath, are the steps of dilute acid 
regeneration, stretching, washing with water, 130 



desulfurmng, bleaching, oiling and drying. 
n J* «?mb«ung several yams into a strand and 
processing them while in strand form low 
denier yarns advantageously can be spun and 
5 processed more economically on a continuous 
apparatus. A plurality of low demer yarns can 
be thus more effectively treated over a thread 
advancing reel and with less stoppage for 
breaks than could be heretofore done Further 
IvT^rJ?/ 0 ? d6Dier ^ can be aSvTced 
S^^XTesigT? rS°Sat d 2; 

15 1. A method for simultaneously processine 

tJ^% ° f ^ which ^Prises S3? 
taneously drawing from a source a plurality of 
separate yarn ends, bringing said yarn ends 

ocs mn^V 0 / 0 " 51 , 3 bund ^r treason °£ 
20 more of the ends in such a manner as to 
faahtate ultimate separation of the ends 
advancing said bundle through a helical path! 
meanwhile subjecting the yarn bundle to the 
S^^' ^ en »«P««ing said bundle 

25 s^d?isi,~ entTOandcoiie ^ 

a 2 , : ^ m ^? d ac ?> rdin g to claim 1, in which 
a distinguishing physical characteristic is im- 

35 of^dyarnsbrforecombimngmtosaidbundk? 
advancing said bundle through a helical oath 
meanwhile subjecting the ya^ buSftf *e 
nri Jn ,1 P . r ° c ^. me > separating said bundle into 
original individual yarns after it has n3 «M 

40 through said helical colkctmg ZfZ* 

atS v 7j 3X1(1 u P on . se Paration rLoringX 
altered yarn to its original state in respect of 
its surface characteristics. 

a* rf. 4 " A ?^^, awr< ^todaim3,inwhich 
45 the surface characteristics are altered by 
treating the yarn with a solution of zinc sulfate 
rfj?" e A J? etfaod according to claim 3, in which 
the surface characteristics are altered bv 
™ t JaXn a sol «tion of sulfuric 

afcered CTOSS - se ction of the yarnis 

6. A method for simultaneously processine 
toSS?" 7 rf J™ comprised brmSf 

« 25^f 38 a bundIe at least ^0 separately 
55 twisted yarns; advancing said bundle throueh 
a helical path while subjecting it toTvaK 
Separatin S said bundle into the 
onguial constituent yarns after it has passed 
through said helical path; and collecting said 
60 yarns into separate packages. 

7. A method according to claim 6, in which 
a low twist is apphed to each of the yarns, e.g 
(at usual yarn speeds), a twist having a length 



of from 200 inches to 600 inches. 

wl,^WK me i? 0 l ac 5 :ordill S to claim 6 or 7, in 65 
which the bundle is separated by backing up 

£aJT St u° f e^.y** ^ thereby bringing 
together the constituent filaments correspond? 
mg to each of the plurality of yarns, 
n,. „ method according to claim 8, in which 70 

spread the filaments forming the yarns by 
E the bundle over and in contact with a 

SJSL titt T ng . the raised surface areas of a 75 
serrated surface into the riinning spread yarns. 

i-tJ „ meth ° d according to claim 8, in which 

s^reaT 1 ^ g fi? Undle °l yams " fla " ened to 
spread the filaments forming the yarns bv 

passing the bundle over an arcuatelurface 80 

which surface backs up the twist in ILh^arn! 

the substantially separated yarns being tB 

SZi ° Ve - a - Serrated surface whose raised 
Projections are thrust into the running 

S?oRS5£" tw ^ back " up 1116 * 85 

, H ;. A ™ e thod according to claim 9 or 10 
m which after the twist of each yarn has been 
backed up, the separated yarns are thin 

undulating or serrated surface. 

12. A method according to claim 3 in which 
separation of the bundle into i« ^33 
individual yarns is effected by passing the yams 
over a support having a fimSarfg whffis o« 

Sffil? 0 ^ bstantia "y «** the bunded 95 
spread the filaments of the yarns and a second 

a^thruT^ 8 ^^- 80 ' itS ^SSS 
efecrThLv t0 Ae F a f mg to thereby 

yS5. S UP ° f tw&t 111 each of s aid 100 

13. A method according to claim 12 in 
fl£l£L SUrfaCe f ° r the S «Sdb 

,^. 14 L A m< * hod according to claim 12, in to* 
fa ^ s ^r^\ forflatte ^g^yambm\dS 105 

sm °oth and the yarns are passed over a 
second serrated surface foEowing the &st 

in^elarn?" * ^ ^ ^ 
15. A method according to claim 13 in 110 

SSL?" wr""? 6 SUrface * "wS^Ttta 
serrated surface is provided by the projections 
of a rotatably mounted combf resilient 
being provided in the support forreS 

ssas? 35 mustrattd in ^ accomp ^ ! "o 

STEVENS, LANGNER, PARRY 
& ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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